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WEB BIOLOGY: PHILOSOPHY AND CONTENT

Shirley Gansen,
Duane Jasper,
Sr. Lois Wagner,
Wahlert High School
Dubuque, Iowa 52001
Introduction

Six years ago, Wahlert High School became a pilot school for the use
of SPBE (Self-Paced Biology Experiences), an individualized biology
course written by James Kelly of the Malcolm Price Laboratory School
at the University of Northern Iowa. Through its implementation, the
value of individualized instruction was recognized.
During the second year of implementation of SPBE, it also was
recognized that existing resources were not being utilized and that a
course with more emphasis on basic biological concepts would better
meet the needs of Wahlert students. Using the different areas of expertise of the Wahlert teaching staff, it was decided that a comprehensive
course should be written to utilize existing resources to fulfill the needs
of the student body.
To initiate the project, administrative assistance was sought. Such a
venture would require financial support as well as spoken approval.
During the spring of 1975, the necessary data was obtained to support
the thesis that the use of consumable, individualized materials would be
less expensive than a standard approach using textbooks and laboratory
manuals that required replacement every five years. Armed with this
data, the plan was submitted to the administration and was approved.
An inservice program was initiated outlining goals and objectives writing entitled, Designing Effective Instruction.
Philosophy

Prior to writing the curriculum, a philosophy was developed as to the
format and application of curricular materials. It was felt that the
biology course should be broad and inclusive. It was felt that students
should acquire laboratory techniques and skills that would be applicable
to their everyday life as well as research situations. The course should
emphasize the scientific method, precision and problem solving. In
addition, because of the wide range of student abilities, the course
should meet the needs of slow as well as gifted students. The course
should provide an atmosphere conducive to learning, yet build confidence and not be stressful. In the classroom, students should learn to
cooperate in both large and small group situations. It was decided that
an individualized biology course that emphasized laboratory experiences met these requirements.
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The summer of 1975 was devoted to writing the curriculum. Content
was gleaned from staff with years of experience and from available
reference materials. All ideas were incorporated into a packet format
emphasizing an individualized approach.

Content
The course was completely written and printed in time for use in the
fall of 1975. The content was organized into consumable folios of biological content, relevant laboratories and other suitable learning experiences. The instruction was divided into ten units. A unit at Wahlert
consists of a grading period of about eighteen days. Each unit in biology
consisted of two packets. Each packet contained objectives regarding
an area of closely related content. Thus, during the course of a year, a
student is exposed to twenty packets of instruction and is graded on ten
units of work. The ten units, the packets contained in each unit and a
brief description of each unit is outlined as follows:
Unit One: Basic Science
Packet 1: Measurements
Packet 2: Biochemistry

Because the students at Wahlert have a variety of backgrounds, the
measurement packet acquaints students with the metric system. Activities in this packet provide the skills to make conversions and measurements. Several experiments provide the opportunity to use these
skills in practical situations. In the biochemistry packet students are
provided with the necessary background in chemistry for understanding the biological concepts studied during the remainder of the course.
Unit Two: Cell Studies
Packet 3: Use of the Microscope
Packet 4: Structure and Functions of the Cell

Because many students at Wahlert have never used a microscope,
they are introduced to its correct usage by performing many exercises
in Packet 3. Packet 4 is a rigorous introduction to the cell. Students are
introduced to the structure and function of plant and animal cells. They
then conduct experiments involving diffusion, osmosis, plasmolysis and
imbibition.
Unit Three: Introduction to Systems
Packet 5: Dissection of the Frog
Packet 6: Food and Digestion

This unit begins with a system by system dissection of the frog. The
dissection is an overview of all systems found in the human body and
serves as an introduction to the next five packets. A survey of the
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systems of the human body begins with the digestive system. Packet 6
explores the types of food, the structure of the digestive system and
how it functions.
Unit Four: Human Systems I
Packet 7: Circulatory and Excretory Systems
Packet 8: Nervous System

In packet 7, students explore blood, the structure of the heart (some
will dissect a cow's heart) and kidneys. Every one determines their pulse
rate and volume of blood flow when at rest and after exercise; comparisons are made with other individuals. The nervous system packet begins with an introduction to neurons, reflex arcs, the brain and senses.
Students then test their sensitivity of different body areas with pins.
They also dissect a cow's eye and test their taste receptors.
Unit Five: Human Systems II
Packet 9: Endocrine and Respiratory Systems
Packet 10: Reproductive System

Packet 9 explores hormones and the endocrine system. The latter
portion of the packet deals .with the respiratory system. Among some of
the studies, students explore the effects of exercise and rebreathing of
air on the respiratory rate. The lecture format is used in packet 10.
After an introduction to the types ofreproduction, attention is focused
on the physiology of the male and female reproductive systems. Later
materials on embryology, abortion, birth control and venereal diseases
are covered.
Unit Six: Evolution
Packet 11: Cellular Evolution
Packet 12: Eras of Development

The second semester begins with a shift of focus from human systems
to evolution. Packet 11 covers the development of corulitions necessary
for terrestrial life, aerobic and anaerobic respiration,. and photosynthesis. Material is presented in such a way as to show the evolution
of simple forms of energy transformation progressing to more complex
forms. Packet 12 explores the evolution of life from simple life forms to
complex forms during past geologic time periods.
Unit Seven: Speciation
Packet 13: Forces of Evolution
Packet 14: Classification

Packet 13 investigates Darwin's theory of natural selection and the
factors that cause the development of new species. Packet 14 examines
24

the problems of classification and cataloging the numerous organisms of
the world. Students are instructed in the use of dichotomous keys in the
identification of organisms.
Unit Eight: Cell Replication
Packet 15: Mitosis and Meiosis
Packet 16: DNA

The first portion of packet 15 explores mitotic cell division and the
types of asexual reproduction that result. Finally, meiosis, as part of
sexual reproduction, is examined. Packet 16 explores the structure and
replication of DNA and protein synthesis.
Unit Nine: Genetics
Packet 17: Genetics
Packet 18: Human Genetics

In the heredity unit, packet 17 investigates Mendel's work. Students
are introduced to the use of the Punnett square in solving genetics
problems. Packet 18 focuses on human genetics. Students check their
families for eight different traits to ascertain their phenotypes. Students also determine their blood types, examine the laws of probability
and study some sex-linked diseases.
Unit Ten: Ecology
Packet 19: Ecology
Packet 20: Ecological Study of Marwal Pond

The final unit deals with ecology. Packet 19 introduced ecosystems,
food chains and food webs. Students subsequently examine the cycles of
various chemicals and learn to test for them. The interrelationship of all
life is dramatized by the construction of simple closed ecosystems using
snails and Elodea to study the effects of oxygen and carbon dioxide
concentrations. The packet closes with sections on the physical, chemical and biological environment and biological interrelations within
them. Packet 20 consists of an ecological study of hypothetical situations
and closes with an actual study of Marwal pond which is near Wahlert
High School.
Classroom Procedures
Each WEB packet presents, on the left half of the first page, an
outline of content section. On the right hand side of this page is the
student objectives section. Each student objective corresponds with the
adjacent section of the outline. The objectives are also numbered so that
each number represents the section of the packet where that objective is
covered. For instance, objective #15 of WEB Packet 19, Ecology, is
"(the student should) be able to determine if ammonia is present in a
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sample of water." In Section 19-15 of the packet the student is instructed on how to carry out the ammonia test using Nestler's reagent.
The material in each packet is presented in such a way that a student
very seldom reads more than two paragraphs without having to answer
some question or perform an experiment. These experiments are usually not long technical procedures. They may be as simple as measuring
the length of the laboratocy table in centimeters or involve more complex concepts such as fermentation, where students set up an overnight
yeast-limewater experiment. Approximately two-thirds of the material
is of a "hands-on" nature (i .e. experimental work, measurement, recording of observations). Much of the laboratory material used is quite
inexpensive or free. The Dubuque Packing Company, for instance,
supplies us with cows' eyes, hearts, lungs, and fetal pigs.
The students often must answer questions in such a way that they
relate the material studied to their life or their environment. This is
especially true in the study of ecology. They must discuss, for instance,
samples of pollutants in the air they breathe, the water they drink and
the meat they eat.
The students are encouraged to work in teams of two. If there is an
odd number of students per class, teams of three are allowed. The class
size averages from 27-28 students. The student teams work through the
packets together, yet individual requirements are made.
Two packets must be completed during the eighteen day period
allowed per unit. If the students fall very much behind this schedule,
parents are notified, and if no progress is made, the student must give
up one unit credit. Therefore, the course is not completely self-paced"target dates" must be met for completion of course material.
There are also sections in the packets designated as options. These
may have the student doing relatively simple laboratory activities or
written reports - the B options - or may require more complex
activities - the A options. Optional work examines a concept more
thoroughly than the basic work or introduces a new concept related to
the given topic. An assortment of these may be done for a higher grade
on the unit.
At the end of each packet is a summary and reference reading. To
complete the summary the student may be required to answer questions
over the material covered, fill in a crossword puzzle, perform a lab
activity which ties together concepts from the packet, or a variety of
other activities. The reference reading usually requires some type of
written report which relates to the packet or science_ in general.
As the students work through the packets, the teacher will periodically lecture over a certain topic with which many students seem to have
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difficulty. These "mini-lectures" are interspersed with some A-V materials such as movies to add continuity and structure to the course.
In student content evaluation, a student team is quizzed orally at
certain intervals in the packet where there are the "Teacher Initials," or
"T.I. _ ." Each lab set-up requires a T.I., and no more than three or
four pages of written work would be completed without at least one T. I.
This method of teacher assessment promotes teacher-student contact
and student-student cooperation in studying for quizzes. It also insures
daily preparation on the part of the student and promotes the understanding of concepts.
Program Evaluation

During the first year of implementation of the WEB program (197576) a standardized evaluation instrument other than the Iowa Test of
Educational Development was not available. However, in 1976-77, the
Nelson Biology Test was administered as a pre-test and post-test during
the year. The results were as follows:
Nelson Biology Test Results
1977 Post-test
75%ile

1976 Pre-test
23%ile

During the time period WEB was taught at Wahlert, the Iowa Test of
Educational Development was administered and the results were as
follows:
ITED Test Results
(Iowa Norms)
Class

Year

Score

Change

Sophomore
Junior

1975
1976

44%ile
78%ile

+34%ile

Sophomore
Junior

1976
1977

64%ile*
74%ile

+10%ile

*These sophomores achieved a very high ranking due, in part,
to the fact that they were required to take a basic science
course during their freshman year. This had not been required prior to this time. The comparison of increases in the
ITED Natural Science scores is used to measure growth in
science in l!'.eneral. not iust the biolol!'ical asoect.

Summary

It is felt that the WEB program has answered our needs in the
following ways:
1. The detailed outlines of content and concise student objectives
give both student and teacher purposeful direction.
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2. Individualization provides the desired student-teacher contact
necessary for understanding content.
3. Laboratory situations related to everyday experiences and performed in team situations, provide opportunity to grow personally
in responsibility toward work and cooperations with others. Application experiences related to daily living not only stimulated
interest but introduce students to research techniques.
4. The testing program allows students to monitor their individual
progress, helps teachers pinpoint the needs of individual progress, helps teachers pinpoint the needs of individual students and
facilitates overall appraisal of the biology program.
This article has outlined an ongoing curricular project at Wahlert
High School. For superior students there are two extra packets
available, one packet deals with the dissection of the fetal pig, and
the other investigates drugs. The course is called WEB since it is an
acronym for Wahlert Experiences in Biology. In addition, a spider
web cover design is employed to convey the interrelationship of all
life. For further information contact the authors at Wahlert High
School.
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***
Finalists
At the 30th International Science and Engineering Fair, five Iowa
high school students were chosen as finalists. Kent Rhodes of Marshalltown, won for his study on the age and growth of fish; Fred Adams, of
Fayette, won with a sophisticated computer simulation; Mara Hean, of
Davenport, won with an experiment on noise pollution; Karen Kegaries,
of Bettendorf, won with an experiment on the corrosion of auto parts;
and Shelly Jones, of Muscatine, won with a study of the effects of lead
ingestion in mice. Congratulations on the excellent representation from
Iowa.
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